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This  report  was  prepared  under  guidance  contained  in  the 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams,"  for 
Phase  I Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a Phase  I Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition 
of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigation  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a Phase  I 
Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 


In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a dam  depends  on 
numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and 
maintenance  can  these  conditions  be  prevented  or  corrected. 


Phase  I Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The 
spillway  design  flood  provides  a measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage 
potential.  \ 
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PHASE  I REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


Union  City  Reservoir  Dam,  Erie  County,  Pennsylvania 
NDI  No.  PA  00019,  PennDER  No.  25-3 
Bentley  Run 

Inspected  28  November  1978 


ASSESSMENT  OF 
GENERAL  COND I T I ONS 


Union  City  Reservoir  Dam  is  an  earthfill  embankment  dam  with 
a clay  puddle  core  and  concrete  cutoff  wall.  The  dam,  which 
is  approximately  250  feet  long  and  36  feet  high,  is  owned  and 
operated  by  the  Borough  of  Union  City.  Union  City  Reservoir 
Dam  is  categorized  as  a "High"  hazard- "Small"  size  dam. 

The  visual  inspection  and  review  of  engineering  data,  madex 
in  November  1978  and  March  1979,  indicate  some  deficiencies 
requiring  remedial  treatment,  but  the  deficiencies  do  not 
constitute  any  emergency  conditions.  The  dam  was  found  to 
be  in  good  overall  condition  at  the  time  of  the  inspection. 
However,  it  is  recommended  that  the  owner: 


1) 


Initiate  an  engineering  study  and  development  of 
recommendations  as  necessary  for  the  following: 


a) 

b) 


Spillway  capacity. 


Potential  problems  associated  with  the 
removal  of  the  trees  along  the  crest. 


2) 


Remove  the  trees  along  the  dam  crest,  and  clear 
and  grub  the  downstream  slope  area  for  a distance 
within  10  feet  of  the  toe. 


3) 


Repair  the  eroded  area  along  the  left  wing  wall  of 
the  principal  spillway  outlet  structure. 


In  order  to  correct  operational,  maintenance  and  repair 
deficiencies,  the  following  measures  are  recommended  to  be 
undertaken  by  the  owner  in  a timely  manner: 


1) 


Regrade,  treat  and  seed  with  an  appropriate  seeding 
mixture  the  exposed  clay  puddle  core  along  the 
crest  of  the  dam  to  prevent  erosion. 


2) 


Develop  detailed  maintenance,  operation  and  repair 
schedules  for  all  valves  and  gates. 


3) 

4) 


Repair  all  rodent  holes  along  the  embankment. 


Repair  the  spalled  and  cracked  concrete  on  the 
principal  spillway  outlet  structure. 
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In  addition,  the  following  operational  measures  are  recommended 
to  be  undertaken  by  the  owner: 

1)  Develop  a detailed  emergency  operation  and  warning 
system . 

2)  During  periods  of  unusually  heavy  rain,  provide 
around-the-clock  surveillance  of  the  dam. 


3)  When  warning  of  a storm  of  major  proportions  is 
given  by  the  National  Weather  Service,  the  owner 
should  activate  the  emergency  operation  and  warning 
system. 

Hydraulic/hydrologic  evaluations,  performed  in  accordance 
with  procedures  established  by  the  Baltimore  District  of  the 
U.S.  Army  Corps  of  Engineers  for  Phase  I Inspection  Reports, 
revealed  that  the  spillways  will  not  pass  the  Probable 
Maximum  Flood  (PMF)  without  overtopping  the  dam.  The  analysis 
indicated  that  the  spillways  will  pass  only  30  percent  of  the 
required  PMF  before  overtopping  will  occur.  As  a result  of 
this  analysis  and  others  noted  in  Section  5,  the  spillways  are 
considered  "seriously  inadequate."  The  owner  should  immediately 
initiate  an  engineering  study  to  evaluate  the  spillway  capacity 
and  to  develop  recommendations  for  remedial  measures  to  reduce 
the  overtopping  potential  of  the  dam. 

In  summary  the  dam  is  classified  as  an  "Unsafe" -"Non-emergency" 
condition. 


Date : 25  May  1979 


Approved  by 


DEPARTMENT  OF  THE  ARMY 

BALTIMORE  DISTRICT,  CORPS  OF  ENGINEERS 


G.  K.  WITHERS 

Colonel,  Corps  of  Engineers 
District  Engineer 

Date:  lb  1°!  ~!3 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
UNION  CITY  RESERVOIR  DAM 
NDI  No.  PA  00019,  PennDER  No.  25-3 

SECTION  1 - PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority  - The  Dam  Inspection  Act,  Public  Law  92-367, 
authorized  the  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  initiate  a program  of 
inspection  of  dams  throughout  the  United  States. 

b.  Purpose  of  Inspection  - The  purpose  of  the  inspection 
is  to  determine  if  the  dam  constitutes  a hazard  to 
human  life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances  - The  Union 

City  Reservoir  Dam  consists  of  an  earth  embankment 
36  feet  high  and  250  feet  long.  The  dam  is  founded 
on  shale  rock.  A trench  was  excavated  into  the 
shale  for  a 12-inch  concrete  cutoff  wall  which 
extends  above  the  surface  of  the  ground  and  into 
the  clay  puddle  core  of  the  dam.  This  puddle  core 
extends  to  the  full  height  of  the  dam  and  is 
approximately  20  feet  wide.  The  upstream  embankment 
is  made  of  rolled  clay  and  gravel.  The  downstream 
embankment  is  made  of  similar  material,  with  the 
exception  of  a possible  greater  proportion  of 
gravel.  The  top  of  the  embankment  is  20  feet 
wide.  The  downstream  face  has  a slope  of  2H:1V 
(Horizontal  to  Vertical)  and  the  upstream  face  has 
a slope  of  3H: IV.  The  upstream  slope  is  protected 
by  10-inch  riprap  from  3 feet  above  normal  pool  to 
15  feet  below  normal  pool.  Two  pipes  extend  under 
the  embankment — a 14-inch  diameter  water  supply 
pipe  from  the  original  dam  ( see  paragraph  2.2), 
located  200  feet  upstream,  and  a 24-inch  diameter 
blow-off  pipe.  Both  pipes  are  cast-iron  and 
encased  in  a minimum  of  6-inch  thick  concrete; 
several  12-inch  concrete  cutoff  walls  are  installed 
outside  of  the  encasement.  A gate  tower  is  provided 
near  the  upstream  toe  of  the  embankment  with 
standard  gate  valves  controlled  from  the  top  of 
the  tower. 
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The  original  emergency  spillway  is  entirely  separate 
from  the  dam,  although  there  is  a spillway  for  low 
flows  located  at  the  left  end  of  the  embankment. 

This  spillway  is  a 7- foot-square  concrete  weir  box 
which  discharges  into  a 30-inch  cast-iron  pipe  (a 
30-inch  cast-iron  pipe  was  placed  inside  the 
original  36-inch  cast-iron  pipe  to  stop  leakage  of 
the  original  pipe).  The  pipe  passes  under  the  end 
of  the  embankment,  with  concrete  cutoff  wall 
protection,  and  discharges  into  the  streambed 
approximately  50  feet  beyond  the  extreme  toe  of 
the  embankment.  The  weir  box  controls  the  normal 
pool  elevation  of  the  reservoir  5 feet  below  the 
crest  of  the  embankment,  but  will  carry  only  a 
small  portion  of  the  flood  discharge.  Floodwater 
is  principally  discharged  through  a separate 
spillway  constructed  at  a low  point  between  two 
knolls,  about  400  feet  beyond  the  left  end  of  the 
embankment.  The  original  spillway  was  a reinforced 
concrete  sill  and  apron  with  cutoff  walls;  however, 
the  spillway  is  presently  an  asphalt  access  road 
with  a 12-inch  cast-iron  pipe  located  underneath 
for  low  flow.  The  crest  of  the  emergency  spillway 
is  approximately  1.5  feet  higher  than  the  weir  box 
elevation  at  the  dam. 

b.  Location  - Union  City  Reservoir  Dam  is  located  on 
Bentley  Run  in  Union  Township,  Erie  County, 
Pennsylvania.  The  structure  is  located  approximately 
1.6  miles  above  the  confluence  of  Bentley  Run  and 
French  Creek. 

c.  Size  Classification  - The  maximum  height  of  the 
dam  is  36  feet.  The  reservoir  volume  to  the  top 

of  dam,  El.  1400  feet,  is  632  acre-feet.  Therefore, 
the  dam  is  in  the  " Small”  size  category. 

d.  Hazard  Classification  - Loss  of  life  would  likely 
result  from  a failure  of  the  dam  and  serious 
economic  impact  could  result  from  the  loss  of  the 
water  supply.  Based  on  the  above,  the  dam  is 
classified  in  the  "High"  hazard  category. 

e.  Ownership  - Union  City  Reservoir  is  owned  and 
operated  by  the  Union  City  Municipal  Authority, 

12  South  Main,  Union  City,  Pennsylvania  16438. 

f.  Purpose  of  Dam  - Union  City  Reservoir  is  a water 
supply  source  for  the  Borough  of  Union  City. 

However,  it  is  also  maintained  for  recreational 
fishing  in  cooperation  with  the  Pennsylvania  Fish 
Commission  and  controls  water  flow  to  a fish 
hatchery  located  downstream. 
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Design  and  Construction  History  - The  present 
structure  was  designed  by  Hill  and  Hill  Engineers 
of  North  East,  Pennsylvania  and  was  constructed  as 
a Civil  Works  Administration  (CWA)  project  beginning 
in  the  Fall  of  1933  and  ending  in  the  Spring  of  1935. 

Normal  Operational  Procedures  - In  accordance  with 
the  Water  and  Power  Resources  Board  of  Pennsylvania 
[predecessor  of  Pennsylvania  Department  of  Environ- 
mental Resources  (PennDER)]  construction  permit 
dated  13  December  1933,  Condition  13  stipulates: 

"The  Borough  of  Union  City  shall  release 
water  into  Bentley  Run  from  the  reservoir 
to  be  created  by  the  dam  authorized  by 
this  permit,  for  supplying  the  Union  City 
Fish  Hatchery  as  follows: 

(a)  Whenever  the  stream  flow  at  the 
upstream  line  of  the  hatchery 
property  is  less  than  150,000 
gallons  per  day,  the  Borough 
shall  release  a sufficient 
amount  of  water  to  produce  a 
flow  of  150,000  gallons  per  day 
at  said  upstream  line  of  the 
hatchery  property  whenever  the 
water  surface  in  the  reservoir  is 
not  more  than  three  (3.0)  feet 
below  the  normal  flow  line. 

(b)  Whenever  the  water  surface  in 
the  reservoir  is  between  three 

(3.0)  feet  and  six  (6.0)  feet 
below  the  normal  flow  line, 
sufficient  water  shall  be  re- 
leased to  produce  a total  flow 
of  100,000  gallons  per  day  at 
the  said  upstream  line  of  the 
hatchery . 

(c)  Whenever  the  water  surface  in 
the  reservoir  is  more  than  six 

(6.0)  feet  below  the  normal  flow 
line,  sufficient  water  shall  be 
released  to  produce  a total  flow 
of  50,000  gallons  per  day  at  the 
said  upstream  line  of  the  fish 
hatchery . " 
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The  flow  in  Bentley  Run  is  monitored  by  the  fish 
hatchery  personnel  by  means  of  a weir  located  at 
the  property  line  of  the  fish  hatchery. 

Union  City  Municipal  Authority  maintenance  personnel 
visit  the  dam  once  a week  to  check  the  trash  rack 
on  the  overflow  weir  box.  According  to  the  operating 
personnel,  the  blow-off  pipe  has  not  been  operated 
in  years. 

The  pool  elevation  is  controlled  by  the  ungated  over- 
flow weir  and  except  for  the  above-mentioned  procedures, 
no  other  formal  directives  are  followed. 

1.3  PERTINENT  DATA 


a.  Drainage  Area  (square  miles)  - 2.4 

b.  Discharge  at  Dam  Site  (c.f.s.)  - 

Maximum  Known  Flood  at  Dam  Site  - Unknown 
Ungated  Spillway  Capacity  at 
Maximum  Pool  Elevation 
(El.  1399.2  ft.)  - 800 


c.  Elevation  (feet  above  Mean  Sea  Level*  (M.S.L.)l 


Design  Top  of  Dam  - 1400.0 

Average  Top  of  Dam  - 1399.5 

Minimum  Top  of  Dam  - 1399.2 

Emergency  Spillway  Crest  - 1395.7 

Normal  Pool  - 1394.0 

Streambed  at  Centerline  of  Dam  - 1364 

Maximum  Tailwater  - Unknown 


d.  Reservoir  (miles)  - 

Length  of  Maximum  Pool  - 0.8 

Length  of  Normal  Pool  - 0.5 


* Elevations  are  based  on  normal  pool  El.  1394.0  feet  as 
taken  from  the  USGS  7.5  minute  quadrangle.  Therefore,  the 
top  of  dam  elevation  of  90.0  feet  on  the  design  drawings 
is  equivalent  to  El.  1400.0  feet  (USGS)  and  the  normal 
pool  elevation  of  85.0  feet  is  equivalent  to  El.  1394.0 
feet  (USGS). 
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e.  Storage  (acre-feet)  - 

At  Top  of  Dam  (El.  1400  ft.)  - 632 

At  Emergency  Spillway  Crest 

(El.  1395.7  ft.)  - 382 

At  Normal  Pool  (El.  1394.0  ft.)  - 320 

f.  Reservoir  Surface  (acres)  - 

Top  of  Dam  (El.  1400  ft.)  - 75 

Emergency  Spillway  Crest  - 38 

Normal  Pool  - 32 

g.  Dam  - 


Type  - Earthfill 

Length  (feet)  - 250 

Height  (feet)  - 36 

Top  Width  (feet)  - 20 

Side  Slopes  - Upstream  - 3H:lV 

Downstream  - 2H.-1V 

Zoning  - None 

Impervious  Core  - Type  - Clay  puddle 

Width  (feet)  - 20 


Cutoff  - 12-inch  concrete  wall  which  extends  into 
shale  rock. 


h.  Diversion  and  Regulating  Tunnel 

i.  Auxiliary  Spillway  - 

Type  - 
Size  - 

Crest  Elevation  (feet  M.S.L.)  - 
Gates  - 

Outlet  - 30-inch  cast-iron  pipe 
Downstream  Channel  - 


None 


Concrete  weir  box 
7-ft. -square 
1394.0 
None 

Natural 


Emergency  Spillway  - 


Type  - 

Width  (feet)  - 

Crest  Elevation  (feet  M.S.L.)  - 
Gates  - 

Low  Flow  Outlet  - 12-inch  cast-iron  pipe 
Invert  Elevation  (feet  M.S.L.)  - 1393.5 


Asphalt  road 
25 

1395.8 

None 


k. 


Regulating  Outlets  - Two  cast-iron  pipes  are 
controlled  by  standard  hand-operated  gate  valves 
located  in  the  gate  tower  at  the  upstream  toe  of 
the  embankment.  One  is  a 14-inch  water  supply 
pipe  that  delivers  water  to  Union  City  and  the 
other  is  a 24-inch  blow-off  pipe. 
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SECTION  2 - ENGINEERING  DATA 


2.1  DESIGN 


There  were  no  design  data  available  for  review  concerning 
the  Union  City  Reservoir  Dam.  The  only  information 
available  was  from  PennDER's  File  No.  25-3.  The  file 
included: 

1)  The  original  permit  application. 

2)  Inspection  reports  and  correspondence  concerning 
the  original  dam. 

3)  Inspection  and  progress  reports  made  during 
the  construction  of  the  present  structure. 

4)  Post-construction  inspection  reports  from 
1935  through  1965.  The  latest  inspection 
report  contained  in  the  files  was  dated 

7 June  1965. 


The  original  design  drawings  are  reproduced  and  presented 
as  Plates  3,  4 and  5. 

2.2  CONSTRUCTION 

According  to  correspondence  contained  in  the  PennDER 
file,  the  original  structure  was  in  very  poor  condition 
as  noted  during  several  inspections  between  1919  and 
1933.  In  1933,  the  Borough  of  Union  City  applied  for 
and  received  a permit  to  construct  a new  dam.  The  dam 
was  designed  by  Hill  and  Hill  Engineers  of  North  East, 
Pennsylvania  and  was  constructed  as  a CWA  project  under 
the  direction  of  the  borough  engineer. 

The  new  structure  was  built  200  feet  downstream  from 
the  original  dam  and  is  approximately  17  feet  higher 
than  the  original  structure,  which  was  not  removed  from 
the  reservoir.  The  14-inch  water  supply  line  from  the 
original  reservoir  was  incorporated  into  the  new  dam  by 
running  the  line  through  the  gate  chamber  and  installing 
a gate  valve  at  this  point.  A new  intake  was  provided 
for  the  water  supply  line  above  the  gate  chamber. 

There  were  only  two  post-construction  changes  made  to 
the  dam;  the  dates  of  the  changes  are  unknown.  The 
first  change  was  the  installation  of  a 30-inch  cast-iron 
pipe  inside  the  original  36-inch  cast-iron  outlet  pipe 
which  is  the  outlet  for  the  concrete  weir  box.  After 
the  30-inch  pipe  was  set  into  place,  grout  was  forced 
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between  the  two  pipes  to  prevent  leakage.  The  second 
post-construction  change  involved  building  an  asphalt 
road  over  the  emergency  spillway  weir.  A low  flow  pipe 
was  placed  beneath  the  road  with  its  invert  at  approxi- 
mately the  same  elevation  as  the  original  concrete 
weir.  The  new  road  raised  the  emergency  spillway 
invert  elevation  about  1 foot. 

2.3  OPERATION 

The  Borough  of  Union  City  is  responsible  for  maintenance 
and  operation  of  the  reservoir.  Borough  personnel 
visit  the  dam  once  a week  to  check  the  trash  rack  over 
the  auxiliary  spillway. 

2.4  EVALUATION 


a.  Availability  - The  drawings  available  from  the 
PennDER's  files  were  not  listed  as  "as  built." 

However  from  review  of  the  periodic  construction 
reports,  the  drawings  appear  to  be  accurate. 

b.  Adequacy  - The  information  available  is  generally 
adequate  for  a Phase  I Inspection. 

c.  Validity  - There  is  no  indication  at  the  present 
time  to  doubt  the  validity  of  the  available  engineer- 
ing data. 


SECTION  3 - VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General  - The  dam  and  its  appurtenant  structures 
were  found  to  be  in  good  overall  condition  at  the 
time  of  the  inspection.  Noteworthy  deficiencies 
observed  are  described  briefly  in  the  following 
paragraphs.  The  complete  visual  inspection  check 
list  and  field  sketch  are  given  in  Appendix  A. 

b.  Dam  - The  following  is  a list  of  obvious  deficien- 
cies noted  during  the  visual  inspection  of  the 
embankment: 

1)  A row  of  large  trees  has  been  planted 
along  the  downstream  edge  of  the  crest. 

2)  A hole  approximately  8 inches  by  3 inches 
by  4 feet  deep  was  found  in  the  downstream 
face.  The  hole  appears  to  be  an  old 
rodent  hole  that  was  surficially  covered 
and  has  subsequently  reopened. 


3 ) Erosion  was  noted  along  the  left  wing 
wall  of  the  outlet  pipe. 

4)  Several  trees  and  large  bushes  are 
growing  on  the  downstream  embankment 
near  the  toe. 

5)  Water  was  observed  along  both  abutments, 
possibly  due  to  surface  runoff,  natural 
springs  along  the  abutments  or  seepage. 

6)  Small  springs  were  noted  exiting  from 
the  toe  of  the  embankment  (see  field 
sketch.  Appendix  A). 

7)  The  clay  puddle  core  is  exposed  at  the 
bottom  of  ruts  along  the  crest.  These 
ruts  appear  to  be  the  result  of  vehicular 
traffic. 

c.  Appurtenant  Structures  - Minor  spalling  and  cracking 
was  noted  along  the  outlet  head  wall  and  wing 
walls,  also  some  pitting  and  cracking  was  observed 
on  the  24-inch  blow-off  pipe.  The  inspection 
team  was  informed  by  operating  personnel  that,  the 
24-inch  blow-off  pipe  is  never  operated.  5 .e 
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emergency  spillway  weir  could  not  be  inspected 
since  it  had  been  covered  over  by  the  asphalt 
access  road.  The  gate  valve  tower  was  submerged 
except  for  the  metal  catwalk  located  on  top  of  the 
tower . 


Reservoir  Area  - The  reservoir  slopes  are  moderately 
sloping  and  heavily  wooded.  There  was  no  excessive 
sedimentation  noted. 


Downstream  Channel  - The  downstream  channel  is  a 
naturally  occurring  channel  with  a dense  growth  of 
trees  and  low  bushes.  Approximately  150  feet 
downstream  from  the  dam  is  a fish  hatchery  and  a 
filtration  plant.  Within  1 mile  of  the  structure 
are  an  estimated  10  to  15  houses  with  an  approxi- 
mate population  of  30  to  45  persons.  The  Borough 
of  Union  City  is  located  1.2  miles  below  the  dam. 
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SECTION  4 - OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

There  are  no  formal  written  instructions  for  operating 
the  reservoir  or  evacuating  the  downstream  area  in  case 
of  an  impending  catastrophe. 

It  is  recommended  that  formal  emergency  procedures  be 
adopted,  prominently  displayed,  and  furnished  to  all 
operating  personnel. 

4.2  MAINTENANCE  OF  DAM 

The  Union  City  Municipal  Authority  is  responsible  for 
maintenance  of  the  dam.  Generally,  the  maintenance 
procedures  instituted  by  their  personnel  are  considered 
adequate;  however,  a more  conscientious  program  should 
be  developed  to  prevent  trees  and  large  plants  from 
growing  on  the  embankment. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  only  operating  facilities  at  the  Union  City  Reservoir 
Dam  are  the  two  gate  valves  located  in  the  gate  house 
at  the  upstream  toe  of  the  slope.  The  gate  valve  for 
the  14-inch  water  supply  pipe  is  left  open  and  the  gate 
valve  for  the  24-inch  blow-off  pipe  is  never  operated 
by  municipal  authority  personnel.  A preventative 
maintenance  program  should  be  established  to  ensure 
that  these  two  valves  are  kept  in  operating  order. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 

There  is  no  warning  system  or  procedure  in  the  event  of 
an  impending  catastrophe.  An  emergency  warning  system 
should  be  installed  and/or  a procedure  should  be 
developed  to  notify  residents  downstream. 

4.5  EVALUATION  OF  OPERATIONAL  ADEQUACY 

The  maintenance  procedures  for  the  Union  City  Reservoir 
Dam  are  considered  adequate  with  the  exception  of  those 
items  previously  noted.  Preventive  maintenance  should 
be  done  in  the  future  to  ensure  that  all  facilities  are 
functional  if  needed. 


SECTION  5 - HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 


a.  Design  Data  - Design  plans  were  obtained  from 
PennDER  and  used  in  the  preparation  of  the  hydrologic 
and  hydraulic  analysis  presented  in  this  report. 

b.  Experience  Data  - According  to  the  owners  of  the 
dam,  the  maximum  depth  of  water  flowing  through 
the  emergency  spillway  in  recent  years  was  approxi- 
mately 1 foot.  No  detailed  reservoir  stage  or 
rainfall  records  were  recorded. 

c.  Visual  Observations  - The  trash  rack  on  the  auxiliary 
spillway  could  become  clogged  with  debris  thereby 
decreasing  the  discharge  capabilities  of  the 
spillway  during  periods  of  high  flows.  No  other 
problem  was  observed  during  the  field  inspection 
that  would  indicate  that  the  spillways  could  not 
operate  satisfactorily  in  the  event  of  a flood. 

d.  Overtopping  Potential  - Union  City  Dam  is  classified 
as  a "High"  hazard- "Small"  size  dam  requiring 
evaluation  for  a spillway  design  flood  ( SDF ) in 

the  range  of  the  1/2  Probable  Maximum  Flood  (1/2  PMF) 
to  the  Probable  Maximum  Flood  (PMF).  Since  the 
dam  is  nearly  "Intermediate"  size,  the  PMF  was 
chosen  as  the  SDF.  The  spillways  consist  of  a 
concrete  drop-inlet  and  vegetated  earth  channel. 

The  hydrologic  and  hydraulic  capabilities  of  the 
reservoir  and  spillways  were  evaluated  by  routing 
the  PMF  through  the  reservoir  with  the  aid  of  the 
U.S.  Army  Corps  of  Engineer's  Flood  Hydrograph 
Package,  HEC-1.  The  PMF  was  based  on  a Probable 
Maximum  Precipitation  (PMP)  of  21.5  inches  in 
6 hours.  The  results  of  the  flood  routing  indicate 
that  the  dam  would  be  overtopped  by  2 . 1 feet 
during  the  PMF  and  that  the  reservoir  is  capable 
of  passing  about  30  percent  of  the  PMF  without 
overtopping  the  dam. 

e.  Spillway  Adequacy  - The  dam,  as  outlined  in  the 
above  analysis,  would  be  overtopped  by  the  PMF. 

The  criteria  for  spillway  adequacy  determination 
requires  an  estimate  of  the  likelihood  of  dam 
failure  and  an  estimate  of  the  downstream  damage 
increase  during  overtopping  by  1/2  PMF  conditions . 
Therefore,  the  following  conditions  were  used  as 
the  limiting  criteria  which  are  likely  to  cause 
failure  of  this  dam: 
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1)  Depth  of  overtopping  of  1.0  foot  or 
greater . 

2)  Duration  of  overtopping  in  excess  of  1.5 
hours . 


3)  Maximum  velocity  of  overtopping  in 
excess  of  2 f.p.s. 

The  overtopping  analysis  of  this  dam  yielded  the 
following  values: 


Therefore,  dam  failure  during  the  above  1/2  PMF 
conditions  is  likely  to  occur. 

To  assess  the  impact  of  the  dam  failure  on  the 
downstream  area,  the  channel  routing  and  dam 
breach  options  of  the  HEC-1  program  were  utilized. 
A flood  equal  to  1/2  PMF  was  routed  through  the 
reservoir  and  downstream  channel  for  both  of  the 
following  conditions: 

1)  The  dam  would  not  be  breached  by  the 
1/2  PMF. 

2)  The  dam  would  be  breached  beginning  when 
the  reservoir  stage  reached  an  elevation 
of  approximately  1 foot  above  the  crest 
of  the  dam. 


The  results  of  these  two  routings  indicate  that 
the  water  surface  elevations  in  the  downstream 
area  (see  Appendix  D)  would  be  increased  signifi- 
cantly, thereby  causing  a significant  increase  in 
damage  in  the  event  of  a dam  failure  by  overtopping 
Based  on  the  above  results,  the  spillway  is  classi- 
fied as  "seriously  inadequate"  according  to  the 
recommended  criteria. 


SECTION  6 - STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations  - No  structural  inadequacies 
were  noted  during  the  visual  inspection  of  the 
dam.  The  trees  located  on  the  downstream  edge  of 
the  crest  indicate  a very  unsatisfactory  condition 
and  may  possibly  cause  leakage  and  contribute  to 
the  failure  of  the  dam.  Upon  removal  of  the  trees 
from  the  crest,  however,  another  problem  is  created 
by  the  dying  roots  within  the  embankment  which  will 
create  a large  number  of  voids.  It  is  therefore 
recommended  that  the  owner  retain  a qualified 
consultant  to  evaluate  the  overall  effects  and 
make  suggestions  to  prevent  serious  damage  to  the 
embankment  after  the  trees  are  removed. 

b.  Design  and  Construction  Data  - Calculations  of 
embankment  slope  and  foundation  stability  were  not 
available  for  review.  Because  of  the  low  height 

of  the  earthfill  section  of  the  dam,  its  substantial 
width,  and  moderate  slopes;  it  is  inferred  that 
the  dam  could  be  shown  to  meet  the  stability 
criteria  required.  No  further  stability  assessments 
are  deemed  necessary  for  this  Phase  I Inspection 
Report . 

c.  Operating  Records  - No  operating  records  were 
available  for  Union  City  Reservoir.  Operating 
procedures,  obtained  by  interviewing  borough 
representatives,  do  not  indicate  cause  for  concern 
relative  to  the  structural  stability  of  the  dam. 

d.  Post-Construction  Changes  - The  modifications 
listed  previously  do  not  appear  to  adversely 
affect  the  structural  stability  of  the  structure. 

e.  Seismic  Stability  - The  dam  is  located  on  the 
boundary  between  Zones  1 and  2 of  the  "Seismic 
Zone  Map  of  the  Contiguous  United  States,"  Figure  1, 
page  D-30,  "Recommended  Guidelines  for  Safety 
Inspection  of  Dams."  This  is  an  area  of  low  to 
moderate  seismic  activity.  As  indicated  in  paragraph 
6.1.b.,  Union  City  Reservoir  Dam  could  be  shown  to 
meet  the  static  stability  requirements  of  the 
"Recommended  Guidelines  for  Safety  Inspection  of 
Dams."  Thus,  there  is  no  need  for  further  considera- 
tion of  seismic  stability. 

l 
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SECTION  7 - ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 


DAM  ASSESSMENT 

a.  Safety  - No  structural  inadequacies  were  noted 
during  the  visual  inspection  of  the  dam.  The 
overall  condition  of  the  dam  and  appurtenances  at 
the  time  of  inspection  was  good.  However,  noteworthy 
deficiencies  have  been  presented  in  Section  3 and 
corrective  recommendations  are  given  in  the  following 
paragraphs . 

The  Union  City  Reservoir  Dam  is  evaluated  as  being 
a "High"  hazard-"Small"  size  dam  and  should  have  a 
hydraulic  capability  sufficient  to  pass  the  PMF . 

As  presented  in  Section  5,  the  spillway  and  reservoir 
were  determined  to  have  a capacity  of  only  30  percent 
of  the  PMF.  Based  upon  this  analysis  and  others 
noted  in  Section  5,  the  spillway  is  considered 
"seriously  inadequate."  As  a result  of  these 
analyses  and  observations,  Union  City  Reservoir 
Dam  is  classified  as  an  "Unsafe" -Non-emergency"  dam. 

b.  Adequacy  of  Information  - The  information  available 
and  the  observations  made  during  the  field  inspection 
are  considered  sufficient  for  this  Phase  I Inspection 
Report. 

c.  Urgency  - The  owner  Should  immediately  initiate 
further  investigation,,  as  discussed  in  paragraph 
7 . 1 . d. 

d.  Necessity  for  Additional  Data/Evaluation  - The 


hydraulic/hydrologic  analysis  performed  in  connection 
with  this  Phase  I Inspection  Report  has  indicated 
the  need  for  additional  spillway  capacity.  It  is 
recommended  that  the  owner  of  the  Union  City 
Reservoir  Dam  immediately  initiate  am  engineering 
study  to  further  evaluate  the  spillway  capacity 
and  develop  recommendations  for  remedial  action  as 
necessary.  Also,  the  owner  should  initiate  a 
study  concerning  the  potential  problems  associated 
with  the  removal  of  the  trees  and  to  obtain  qualified 
recommendations  as  to  the  best  method  of  their 
removal  that  would  produce  the  minimal  amount  of 
damage  to  the  embankment. 


7 . 2 RECOMMEND AT IONS 


IAL  MEASURES 


The  inspection  and  review  of  information  revealed 
certain  items  of  work  which  should  be  performed  immediately 
by  the  owner.  These  include: 


X 0 


1)  The  owner  should  initiate  an  engineering 
study  to  further  evaluate  the  spillway  capacity 
and  develop  recommendations  for  remedial 
action  as  necessary. 

2)  The  trees  along  the  crest  of  the  dam  should 
be  removed.  Prior  to  the  removal  of  these 
trees,  however,  it  would  be  advantageous  for 
the  owner  to  initiate  a study  concerning  the 
potential  problems  associated  with  their 
removal  and  to  obtain  qualified  recommendations 
as  to  the  best  method  of  removal  that  would 
produce  minimal  damage  to  the  embankment. 

Also,  the  downstream  slope  area  should  be 
cleared  and  grubbed  for  a distance  within 

10  feet  of  the  toe. 


3)  The  eroded  area  along  the  left  wing  wall  of 
the  outlet  pipe  should  be  restored  to  its 
original  configuration.  Due  to  the  height  of 
the  tailwater,  an  accurate  assessment  could 
not  be  made  as  to  the  cause  of  the  problem. 

After  the  area  is  restored  to  its  original 
height,  local  maintenance  personnel  should 
periodically  check  the  area  to  determine  the 
exact  cause.  If  the  erosion  is  due  to  backwater, 
then  it  is  recommended  that  riprap  be  placed 
along  the  wing  wall.  If  the  problem  is  due 
to  piping,  however,  an  engineering  study 
should  be  initiated  without  delay  to  determine 
the  effects  the  piping  will  have  on  the  dam 
and  make  recommendations  as  to  possible 
solutions . 

In  order  to  correct  operational,  maintenance  and  repair 
deficiencies,  the  following  measures  are  recommended  to 
be  undertaken  by  the  owner  in  a timely  manner: 


1)  A more  conscientious  preventive  maintenance 
schedule  should  be  developed.  This  program 
should  include  operating  and  repairing,  as 
necessary,  all  valves  and  gates  to  ensure 
their  proper  operation.  The  owner  should 
continue  in  the  future  to  inspect  the  embankment 
and  concrete  appurtenances,  and  repair  as 
necessary.  Also,  a periodic  underwater 
inspection  of  the  intake  structures  should  be 
included  in  the  maintenance  program. 


2)  The  exposed  clay  puddle  core  along  the  dam 
crest  should  be  graded,  treated  and  seeded 
with  an  appropriate  seeding  mixture  to 
prevent  erosion. 

3)  All  rodent  holes  along  the  embankment  should 
be  properly  repaired. 

4)  The  spalled  and  cracked  concrete  on  the 

outlet  structure  should  be  repaired  as  necessary 

In  addition,  the  following  operational  measures  are 
recommended  to  be  undertaken  by  the  owner: 

1)  Develop  a detailed  emergency  operation  and 
warning  system. 

2)  During  periods  of  unusually  heavy  rain  provide 
around-the-clock  surveillance  of  the  dam. 

3)  When  warning  of  a storm  of  major  proportions 
is  given  by  the  National  Weather  Service,  the 
owner  should  activate  the  emergency  operation 
and  warning  system. 
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CHECK  LIST  - VISUAL  INSPECTION 
AND  FIELD  SKETCH 


FOUNDATION 


concrete/masonry  dams  - Not  Applicable 
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valve  located  above  the  dam  In  the  reservoir.  be  part  of  routine  maintenance  to 

This  valve  has  not  been  operated  for  several  Insure  Its  proper  operation  If 

years . needed . 


UNGATED  SPILLWAY  (Emergency  Spillway) 


gated  SPILLWAY  - Not  Applicable 


■PPPW* 


CHECK  LIST 
ENGINEERING  DATA 

f naro:  UNION  CITY  RESERVO  ft631™'  ORNRNTJON 


RAINFALL/RESERVOIR  RECORDS  None  available 


DESIGN  REPORTS  None  available 


uorrow  SOURCES  No  Information  available 


I 


A 


i. 

1 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


3-5 


DRAINAGE  AREA  CHARACTERISTICS:  2.4  sq.mi.  (heavll  ^wooded) 


ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  (320  ac.-ft.) 

Tm.2  ft. 


ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) : (580  ac.-ft.) 
ELEVATION  MAXIMUM  DESIGH  POOL:  Unknown 


ELEVATION  TOP  DAM:  1399.2  ft.  (minimum  elevation),  1399.5  ft.  (average  elevation) 
CREST:  Principal  Spillway 


a.  Elevation  1 394 ■ 0 ft. 

b . Type  Concrete  weir  box  and  30  in.  cast-iron  conduit 


c.  Width  7.0  ft. 

d.  Length~y.O  ft. 


e.  Location  Spillover  At  left  end  of  embankment 

f.  Number  and  Type  of  Gates  


None 


CREST: 
a. 

a.  Elevation 


Emergency  Spillway 


b.  Type 

c . Width' 


1395.8  ft. 
Asphalt  road 


25  ft. 


d . Length  Approximately  800  ft, 

e . Location  Spillover  Approximately  400  ft.  from  left  end  of  embankment 

f.  Number  and  Type  of  Gates  Not  Applicable 


OUTLET  WORKS:  14-in.  Water  Supply  Pipe,  24-in.  Blow-off  Pipe 


a.  Type  14-in.  and  24-in.  cast-iron,  encased  in  concrete 

b.  Location  Approximately  125  ft.  from  left  embankment  ~ 

c.  Entrance  inverts  n j 374. Q ft.  .(water  supply).  El.  1369.0  ft.  (blow-off) 

d.  Exit  inverts  El.  1365.1  ft.  (blow-off).  El  .1366.1  (water  supply)* 

e.  Emergency  draindown  facilities  24-inch  blow-off  pipe  


HYDROMETEOROLOGICAL  GAGES 


None 


a . 

b. 

c . 


Type 


Location 

Records 


MAXIMUM  NON-DAMAGING  DISCHARGE: 


Unknown 


*The  exit  Invert  for  the  water  supply  line  was  taken  as  the  Invert  elevation 
at  a point  parallel  to  the  blow-off  pipe  exit  Invert.  In  fact,  the  water 
supply  line  Is  a continuous  pipe  that  runs  to  the  Union  City  Water  Treatment 
Plant. 


DETAILED  PHOTOGRAPH  DESCRIPTIONS 


Overall  View  of  Dam  - View  from  Right  Abutment 


Photo  1 - View  from  Right  Abutment 

(Note  Clay  Puddle  Core  Exposed  by  Ruts  along  Top 
of  Crest  and  Trees  along  Downstream  Edge  of  Crest) 

Photo  2 - View  from  Left  Abutment 

Photo  3 - View  from  Crest  of  Dam  Looking  Upstream 

Showing  Top  of  Gate  Valve  House 

Photo  4 - View  of  24-inch  Blow-off  Pipe 

Showing  "V" -Notch  Weir 

Photo  5 - View  of  Concrete  Overflow  Weir  Box 


Photo  6 - View  of  Outlet  Pipe  for  Weir  Box 

(Note  Trees  Growing  Above  Head 
Wall  on  Downstream  Embankment) 

Photo  7 - View  of  Outlet  Head  Wall 

(Note  Erosion  to  Right  of  Wing  Wall) 

Photo  8 - View  of  Emergency  Spillway  Approach  Channel 

Photo  9 - View  of  12- inch  Low  Flow  Outlet  Pipe  Under 
Access  Road  Covering  Emergency  Spillway 

Photo  10  - View  from  Top  of  Dam  Looking  Downstream 


Note:  Photographs  were  taken  on  28  November  1978. 


4 * 
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UNION  CITY  RESERVOIR  DAM 


PHOTO  6.  View  of  Outlet  Pipe  for  Weir  Box 
(Note  Trees  Growing  above  Head  Wall  on  Downstream  Embankment) 


PHOTO  5.  View  of  Concrete  Overflow  Weir  Box 
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PREFACE 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


The  hydrologic  determinations  presented  in  this 
Phase  I Inspection  Report  are  based  on  the  use  of 
a Snyder's  unit  hydrograph  developed  from  coefficients 
determined  by  the  Baltimore  District  of  the  U.S. 

Army  Corps  of  Engineers.  Due  to  the  limited 
number  of  gaging  stations  available  in  this  hydrologic 
region  and  the  wide  variation  of  watershed  slopes, 
these  coefficients  may  yield  results  of  limited 
accuracy  for  this  watershed.  As  directed,  however, 
a further  refinement  of  these  coefficients  is 
beyond  the  scope  of  this  Phase  I Investigation 
and,  therefore,  must  be  addressed  by  the  dam 
owner's  engineering  consultant  during  the  detailed 
investigation  as  suggested  in  the  "Assessment  of 
General  Conditions." 


In  addition,  the  conclusions  presented  pertain  to 
present  conditions,  and  the  effect  of  future 
development  on  the  hydrology  has  not  been  considered. 
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UNION  CITY  RESERVOIR  DAM 
NDI  No.  PA  00019,  PennDER  No.  25-3 


REGIONAL  GEOLOGY 


Union  City  Reservoir  is  located  in  the  glaciated  section  of 
the  Appalachian  Plateaus  physiographic  province.  Although 
the  region  is  overlain  by  deposits  of  Wisconsin  drift  of 
varying  thickness,  soils  at  the  dam  site  are  primarily 
alluvium.  Photographs  taken  in  1934  during  construction 
show  shale  bedrock  in  the  cutoff  trench  beneath  a thin  cover 
of  soil.  This  shale  unit  is  a member  of  the  Cattaraugus 
formation.  Upper  Devonian  system.  From  the  photographs,  it 
appears  that  bedding  is  approximately  horizontal  with  near 
vertical  joints  striking  parallel  with  the  axis  of  the  valley. 


zmmlm 


UNION  CITY  RESERVOIR  0AM 


GEOLOGIC  MAP 
Union  City  Reservoir  Dam 
NDI  No.  PA  00019  Erto  County 


Reproduced  from  Geologic  Map  of  Pennsylvania 
Pennsylvania  Geological  Survey,  4th  Series 


Scale:  One  Inch  Equals  Approximately  Four  Miles 
See  Legend,  Next  page 
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PERMIAN 

Greene  Formation 

Cpetie  NfliMfM  of  sandtm so.  shale.  rod 
beds.  hmetone  mud  (Mi.  bans  mt  tbs  Imp  mf 
lbs  Upper  Washington  Limetuns 

PERMIAN  AND  PENNSYLVANIAN 

Washington  Formation 

Cpetie  seg nr  ness  of  snndtons.  shale.  How- 
tone  mud  coal;  mo  me  red  shale;  some  mine- 
ukle  cued;  kerne  mt  the  imp  mf  tk<  Wmynss- 
burg  C»al. 

PENNSYLVANIAN 

APPALACHIAN  PLATEAU 

MonoiiKAhala  Formation 

(’*rhe  uf  KtH.UluM*.  Mole,  llm,- 

" ^Tfnft  tome  mud  eoml;  limetons  promt  m«m(  in 
northern  outcrop  areas;  ehmle  mmd  sand- 
lone  incremee  emu thumrd;  commercial 
coale  preempt;  home  mt  the  bottom  of  the 
Pittsburgh  Coat. 


DEVONIAN 

UPPER 


WESTERN  PENNSYLVANIA 


Conemaugh  Formation 

Cpolio  eegmeueoe  of  rod  mud  gi 
mud  oilttonee  with  thin  limes i 
eoals;  maestro  Mahoning  Sonde 
moulg  present  mt  bmss;  Ames  , 
present  in  middle  of  sections;  9r 
Limestone  is  lower  port  of  eeetu 


■ y-dl  Allegheny  Group 

!|9  Civile  »n<a«i  of  Male,  h mt- 

•sm  «aW  nml.  NHMfrwi  to  aa  eternal 

eeala.  Iiateefoaee  tkickro  iee«<aa>W.  Vmn- 
wrt  tiiMlne  la  lower  perl  mt  aeellea. 
aaeiaoto  e'.aoeaarf,  e.aai.if  aaa 

Ctmrimn  rmrmmfimmm. 


Oawayo  Formation 

Greenish  prop  to  prup  skates,  selttoueomnd 
sand’d  ernes  besoming  increasing!  o ekmln 
wet  ward;  sou  eiderod  egui  valent  to  tppe 
Omoagm.  kiceotUe  Formation  Dr  im  Kne 
mad  Crawford  Counties,  probable  not 
distinguishable  north  of  Corrp. 

Cattaraugus  Formation 

Med,  prop  mmd  brown  ehmle  mud  emndtune 

with  the  proportion  e/red  decreasing  iret- 
wmrd;  includes  Venango  sands  of  drillers 
mad  Salamanca  sand  tone  and  conglomer- 
ate. some  limestone  in  Crawford  and  k'rte 
counties. 


Conneaut  Group 

AKrrMiisf  grog,  brown,  greenish  und 
purplish  shales  nnd  silltones;  in  Hud.* 
‘pink  rock”  a/'  drillers  and  “ Chemung " 
and  “Cirard"  Formations  of  nor th west- 
ern hrnnsglranim. 

Canadaway  Formation 

Alternating  brown  ehalrs  and  eundtonrs. 
includes  “Portage"  Formation  of  north- 
wrtern  Pennmghmnm. 


Pottaville  Group 

Predominantly  eandtoum 
mtee  with  thin  ehalrs  and  e 
mineable  locnUg. 


ANTHRACITE  REGION 
>1  Poat- Pottaville  Format* 

| Brown  nr  grog  smnd tones  nn 
— 1 some  conglomerate  and  mum 


Pottaville  Group 

Light  prop  to  white , * 


obte  coal;  includes  Sharp  Nusalsis, 
Schuylkill,  and  Tnmklinp  Bun  Forma - 


MISSISSIPPIAN 

IMauch  Chunk  Formation 

Itcd  shatrs  with  brown  In  grrmtsh  prop 
flttggg  su  oilstones;  includes  Greenbrier 
Limestone  in  Fnprtlr.  Westmoreland,  and 
Somerset  counties,  /stgalhanna  Limestone 
at  the  base  in  southwestern  /‘r  mi  sylvan  ia. 

IPocono  Group 

Predominantly  grag.  hard,  massive,  cross- 
tn  ilih  il  conglomerate  mid  sundstim*  with 
*:ii”  shale,  inclndis  n,  the  Aggaloehiun 
Plateau  Iturgoon,  She  nan  go,  Cuyahoga, 
Cassrwago.  Carry,  and  Knagg  Forma- 
tions. includes  gart  uf  "(huoago"  uf 
M.  L.  Fuller  in  Poller  ohiI  Tioga  ’•onnlies. 


